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Further Researches on Stellar Parallax by the Photographic 
Method. By Professor C. Pritchard, D.D., F.B.S. 

In my last communication to the Society I gave the results 
of an investigation of the parallax of the two components of 
61 (Jygni , each being referred to four comparison stars inde¬ 
pendently. These eight independent results cohere in a remark¬ 
able manner, and together furnish a mean value of the parallax 
identical with that derived from the determinations of Bessel 
and subsequent astronomers. 

Encouraged by the hopefulness of this new method, I entered 
on the discussion of the parallax of /x Qassiopeice and of the Pole 
Star. The necessity, however, of improving the mechanism of 
the De La Brae equatorial, now much worn by long and honourable 
service, greatly interrupted the continuity of the work. Aided 
by the continued generosity of the original donor this instru¬ 
ment was ultimately restored to very effective order by Mr. 
Simms, and since its restoration the research has continued 
without avoidable interruption. 

On each of fifty-three nights, four photographic plates were 
taken of fx Qassiopeice. The exposures varied from five to ten 
minutes. About 3 per cent, of these plates were found to 
be injured and unsuitable for the inquiry. This number of 
defective plates is so small that, in the work to be presently 
described, I have adopted the method of taking two impressions 
on the same plate slightly moved in position, and in this way 
both labour and expense are economised. Details of all these 
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researches will in due time be published by the University in a 
third fasciculus of the Oxford Observatory proceedings. Awaiting 
this publication I here give simply the results of the investi¬ 
gation. 

Two suitable stars, here called (A) and (B), were selected 
as comparison stars, of approximately the 8 th and ioth mag¬ 
nitudes. The resulting parallaxes are as follows :— 

From star (A) 7r = o" , o5oi ±o" , 027o. 

From star (B) 7r = o" o2ii ±0^*0235. 

If a correction for the adopted value of the proper motion of 
jjl be omitted, then the respective values are 

From star (A) 7 t=o //, o677. 

From star (B) Tr = o ,, -o^2g. 

These parallaxes are extremely small, and, taking into account 
the large proper motion of /x Cassiopeia , are interesting. Bessel, 
in 1816, investigated the parallax of this star by means of 
differences of right ascension on seventy nights, but he arrived 
at a negative value of o //, i2. It is, however, both proper and 
interesting to remark that this research and its result apply to a 
time long anterior to the introduction of the heliometer in 1829. 
In 1856, Professor Otto Struve obtained a parallax of this star 
by means of micrometrical comparisons, amounting to o // *342 ; a 
quantity well within the compass of Bessel’s method in 1816. 

On reviewing the laborious processes adopted for the deter¬ 
mination of the parallax of the preceding stars, it occurred to me 
that it would be a matter both of interest and importance to 
inquire what results would be obtained, had the measures been 
confined to a few nights only, when 61 Gygni and /x Gassiopeice 
were respectively at their greatest and least apparent distances 
from the comparison stars selected. Accordingly this method 
was applied first to 61 Gygni , when ten nights of maximum 
and minimum distance were selected from the entire group of 
eighty-nine nights. The result was a parallax of o l, '4oSg J as 
compared with o"‘432i from the entire series. 

The approximate identity of these results induced me to still 
further reduce the number of nights to five in the case of 
/x Gassiopeice, and these gave relatively to the two comparison 
stars mentioned above the respective parallaxes of o' /, o55 an< ^ 
o// *° 95 , in place of o' /, o53 and o"’02i. The probable errors, 
however, as was to be expected, are sensibly increased. 

Bearing in mind the unavoidably approximate character of 
even the most elaborate investigations of stellar parallax, and 
especially when set side by side with the results obtained by this 
curtailed method, I have resolved (in ordinary cases) to abandon 
the very laborious processes applied in the case of 61 Gygni , and 
henceforth to limit the observations to five nights in each of 
four periods of the year, indicated by the position of the paral- 
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Hov. 1887. Mr. Roberts , Photographs of Nebutce. 

lactic ellipse. It is hoped that by this process the parallax of 
from ten to fifteen stars at the least will be determined within 
the year. 

Forming my expectations from the experience of the past, I 
am led to hope that the parallaxes of all stars will in general be 
determinable by this method when they are not less than the 
thirtieth of a second of arc ; for I find from the calcnlations of 
actual instances, that the probable error of a single night’s 
measure of a “ distance ” does not sensibly exceed the tenth of a 
second; and inasmuch as the square root of the weight of 7r 
derived from the solution of a typical normal equation is 3'6, the 
probable error of tt will not exceed the thirtieth of a second. 

In the first instance I propose to apply this method system¬ 
atically to all those stars between the magnitudes of 1J and 2^, 
which attain at Oxford a sufficient altitude, and in fact it is 
already in course of application to a, /?, y Cassiopeiw , and to 
y and c Oygni. 

Certain cosmical relations cannot be safely inferred excepting 
from the parallaxes of numerous stars, and for such purposes 
classes of sufficiently approximate parallaxes will be more valu¬ 
able than somewhat more accurate determinations in isolated 
cases. 

I had hoped to have completed by this time the final deter¬ 
mination of Polaris by the more elaborate process applied to 
61 Oygni, The serious interruptions which have been already 
alluded to necessitate the continuance of the measures until 
June next. Meanwhile, I may mention that the curtailed 
process of selected nights has given a parallax amounting to 
o r/, o52 ; a value which, according to Mr. Maxwell Hall, is close 
to the mean o''*043 of all the determinations made by preceding 
astronomers. 


Photographs of the Nebulce 57 M. Lyrce; 27 M. Vulpeculce; the 
Chester 13 M. Kerculis; and of Stars in Cygnus . By Isaac 
Roberts. 

57 M. Lyrce. 

Seven photographs of this annular nebula were obtained 
between July 14 and 31, 1887, with exposures varying between 
10 and 60 minutes’ duration. The enlargements (one 3 times 
and the other 25 times) which I now submit are from the 
negative taken on July 31, with an exposure of 20 minutes. 
Each of the negatives exposed for 15 minutes and upwards 
shows with much density the ring. The central star is also 
visible on each, though it is faintly seen on some; the light is 
therefore, photographically, very active. The interior. of the 
ring is filled with faint nebulous matter, thus confirming the 
character given of it by Sir J. Herschel; but there is no evidence 
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